Midazolam was compared with thiopentone as an intravenous anaesthetic induction agent in children between four and twelve years of age undergoing elective minor surgical procedures. Successful induction of anaesthesia was achieved in both groups of patients. With midazolam induction time was longer than with thiopentone, but the difference was not statistically significant. The incidence of apnoea was greater with thiopentone, but not significantly so. lt is concluded that midazolam is effective and safe, and could prove a reasonable alternative to thiopentone as an intravenous induction agent in children undergoing elective minor operations.
they received trimeprazine 3 mg/kg and atropine 0.01 mg/kg by mouth one to two hours before operation. The patients were randomly allocated into two groups. One group of children received midazolam (Group I) while the other received thiopentone (Group 11).
Anaesthesia was induced with either midazolam 0.3 mg/kg or thiopentone 3.0 mg/kg. The dose of midazolam was based on the results of our previous trial in adults,3 in whom we initially used a smaller dose of midazolam i.e. 0.15 mg/kg, but found the induction time to be unacceptably long; hence the dose was increased to 0.3 mg/kg. This dosage is about the same as recommended for diazepam but about ten times higher on a mg/kg basis than recommended for 13.2 (7.9)* flunitrazepam, viz 0.03 mg/kg. The drugs were injected through a 23 gauge butterfly needle into a dorsal vein of the hand at an even speed over 30 seconds. The dead space of the needle had previously been filled with the relevant drug. The time from the start of injection of the agent to loss of eyelid reflex was recorded. Any excitatory movements, tremors, apnoea, cough or hiccups were recorded. The anaesthetic induction was further classified as uneventful, or accompanied by minor (not interfering with general anaesthesia), more severe (interfering with general anaesthesia), or severe upset (endangering life). After the eyelid reflex had disappeared and the patient was considered anaesthetised, nitrous oxide in oxygen with enflurane was introduced for maintenance.
The pulse rate and blood pressure were measured with Doppler ultrasound every 5 minutes after induction for 15 minutes and then every 10 minutes throughout the procedure. The ECG was monitored continuously. Expired carbon dioxide levels were measured by infrared capnography. The duration of emergence from anaesthesia was timed from when the anaesthetic gases were switched off until the child was awake enough to understand spoken commands and considered fit to be discharged from the recovery room (waking up time, Table 1 ). In the recovery room, patients were observed for evidence of nausea, vomiting, respiratory depression or any other adverse effects attributable to the anaesthetic. No analgesic or infiltration with local anaesthesia was permitted during the study period. However, when the patient was considered awake, either intramuscular narcotics or regional analgesia were used where appropriate to maintain freedom from postoperative pain.
The results were statistically analysed using a Student's t test for unpaired data and the chisquared test.
RESULTS
The mean age, weight, duration of operation, time to loss of eyelid reflex and waking up time, and their standard deviations, are given for the two groups. The only statistically significant difference between the two groups was seen in the longer waking up All anaesthetic inductions were classified as uneventful, i.e. not interfering with general anaesthesia.
Group I
Eyelid reflex disappeared on average 46.9 seconds (range 15-110 seconds) after the administration of midazolam. The average time from the end of general anaesthesia to when the patient was fully awake and could be discharged from the recovery room was 28.2 minutes with a range of 10-45 minutes. Three patients showed evidence of slight excitation on induction, and one patient experienced apnoea lasting 30 seconds after induction.
Group II
After the administration of thiopentone eyelid reflex disappeared on average at 42 seconds, with a range of 15-110 seconds. The average time from the end of general anaesthesia to full awakening of the patients was 13.2 minutes, with a range of 5-25 minutes. One patient had evidence of excitation on induction and 7 patients had apnoea after induction. One child developed hiccups after thiopentone, and one child vomited 4 minutes after induction. (Table 2) Changes in mean arterial pressure and heart rate were minimal and there was no significant difference between the two groups measured preoperatively and at intervals during the procedure. No ECG changes were noted after administration of either drug. Respiratory System (Table 2 ) The respiratory rate following midazolam was increased significantly at 5 and 30 minutes after induction. There was no significant difference between the two groups in the rise of end expired carbon dioxide levels measured by infra-red capnography. Seven children receiving thiopentone developed apnoea between 5-15 seconds and one child in each group developed apnoea of more than 30 seconds' duration.
Cardiovascular System

DISCUSSION
The ideal intravenous anaesthetic induction agent has still to be found. Commonly used benzodiazepines usually cause pain on intravenous injection which mitigates against their more common use as induction agents.
A new 1 '4-benzodiazepine has been developed, namely midazolam. This drug is water-soluble, relatively short-acting, and apparently has little depressant effect on both the cardiovascular and respiratory systems. I -5 Previous studies have shown that patients anaesthetised with a tranquilliser are less anxious and less easily upset in the postoperative period. 6 Because of midazolam's short action its induction properties were compared with those of thiopentone. Successful induction of anaesthesia was achieved in both groups of patients. However, one child in both the midazolam and thiopentone groups developed apnoea lasting more than 30 seconds, while apnoea between 5 and 15 seconds' duration was seen in 7 children in the thiopentone group. The respiratory rate five and thirty minutes after midazolam increased significantly (also noted by Cole 4 ) compared with the thiopentone group. These observations on the respiratory rate have not been reported previously in adult patients for reasons which are not known.
Cole 4 used midazolam 0.15 mg/kg achieving successful induction of anaesthesia in 76 out of 100 patients. A larger dose had to be used for the remainder. The loss of eyelid reflexes in his study was on average 69 seconds compared with 47 seconds in this study when using 0.3 mg/kg. Reves et al. in 1981 recommend that to be certain of induction in all patients, more than 0.23 mg/kg of midazolam should be administered. 7 The choice of enflurane to maintain anaesthesia with nitrous oxide in oxygen in this study was influenced by its rapid offset of action due to its low oil-gas partition coefficientS leading to rapid recovery of consciousness. 9 Excitation during induction of anaesthesia was seen in four patients; three from Group I and one from Group 11. This was attributed mainly to too early introduction of the inhalational agent and usually took the form of semi-purposeful or purposeless arm movements.
No child complained of pain during midazolam injection, and no local reactions such as redness or phlebitis were seen. There was no significant cardiovascular or respiratory depression in either group. No serious side effects were encountered related to the use of midazolam.
No patients had any major problem during the recovery phase. Those in Group I were certainly more drowsy than those in Group 11. This could be attributed to possibly greater sedative synergism between the midazolam and the long-acting premedicant trimeprazine than that between trimeprazine and thiopentone. There was no postoperative incidence of restlessness; excitatory movement, salivation, crying, or hypertonia in any of the children studied. Nausea and vomiting did not occur during recovery.
In view of the above results, midazolam would seem a reasonable alternative to thiopentone as an intravenous induction agent for elective minor operations in children.
